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Legumes, Sudan Grass and Cereal 
Crops for Silage 
C. H. EcKLES 
The wide use of the silo as a means of preserving corn for 
feeding purposes has aroused interest in the possibility and advisa-
bility of utilizing the same method as a means of preserving other 
forage crops. With some of these crops, especially those belonging · 
to the sorghum family, and includ-ing ordinai·y sweet sorghum, Kaf-
fir corn, milo maize and feterita, when the necessary conditioni are 
observed, the results are practically as successful as with corn. For 
others, especially those of the legume family including clover, alfalfa, 
field peas, cowpeas and soybeans, the results have not been uni-
formly successful. In fact, the general opinion as voiced by agri-
cultural papers and writers on the subject, has been that legumes are 
not a success as a silage crop. Shaw/ in speaking of legumes for 
silage says, "These can all be preserved with more or less success 
in the silo but when preserved without mixing with other crops, in 
instances too numerous to mention, the success attained has been 
only partial." Henry and l.Vlorri5on2 state, "As a class, legumes have 
proven disappointing for silage when ensiled alone." The Nebraska 
experiment station/ states that alfalfa silage does not keep well, 
probably on account of a deficiency in fermentable sugar to fon1-1 
sufficient acid. 
Un the other hand, Clark/ after tests including three years, 
states clover silage gave good results. Withycombe5 also states as 
the result of investigation and observations in Oregon that legumes 
make good silage and includes clover, vetch, and alfalfa among those 
receiving special attention. At present th<J use of legumes for silage 
is limited as compared with corn, or even plants ~f the sorghum 
family. However, in certain regions of this country, especially 
where corn is not so well adapted, as the Pacific Coast, the practice 
1Shaw, Thomas. Soiling. Crops and the Silo, p. 327, Orange Judd Co., New York 
1902. 
'Henry, W. A. and Morrison, J. B. Feeds and F eeding, ed. 15, p . 235, 1915. 
3Upson, Fred W : Alfalfa Mixtures for Silage, Nebraska Agr. Exp. Sta. Press Bul. 
46, PI'· 1-3, 1915. 
4Clark, R. \V. Clover and Corn Silage as Feeds for Dairy Cows, Mont. Agr. Exp. 
Sta, Bul. 94, pp. 35-54, 1913. 
5Withycombe, J. The Silo and Silage, Oregon Agr. Exp. Sta. Bul. 67, pp. 85-109, 1901. 
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of preserving legumes in the silo is followed regularly and success-
fully. Woll6 speaks of excellent alfalfa silage taken from a silo on 
the university farm, Davis, Cal. In those states where field peas 
and oats are an important crop it is becoming more common to pre-
serve it in the silo and the results are satisfactory, judging by con-
tributions from time to time appearing in agricultural papers. The 
use of legumes combined with other crops, for example alfalfa, cow~ 
peas or soybeans, mixed with sorghum or corn, has been practiced 
with good results and is recommended by various authorities. The 
difficulty in this connection is that suitable crops are not . always on 
hand .and in proper stage of maturity to be harvested when the le-
gumes are ready. · 
IS IT ADVISABLE TO MAKE SILAGE FROM LEGUMES? 
It should be understood that this bulletin is not propaganda 
for the extension of the practice of making silage from legumes, but 
rather a report of experiments from which it is possible to draw 
conclusions as to the conditions necessary in order to preserve legumes 
and certain other crops successfully in the silo. Probably the main 
reason why legwnes have not been more widely used for silage is 
the fact that corn is grown successfully over the greater part of the 
country, and since this crop is preserved so successf~11ly in the silo 
and produces large yields to the acre, there is little occasion for 
using any other crop where corn is grown freely. 
The most important factor in keeping alive the interest in put-
ting legumes into the silo is the difficulties encountered in properly 
curing the legumes into hay in regions of heavy rainfall. This dif-
ficulty is encountered in Missouri and adjoining states especially 
with the first cutting of alfalfa and with soybeans and cowpeas. 
Another advantage of preserving these crops in the silo is the 
greater economy in storage space. A ton of alfalfa hay requires 
about 500 cubic feet for storage, while in the form of silage the 
same material including the extra water is stored in less than 200 
cubic feet. 
Certainly when conditions are such that legume crops may be 
cured into hay in a satisfactory manner, there is no special reason 
for putting the crop into the silo, and there are good reasons why 
it should not be done. The main objection to putting legumes into 
'Wo11, F. W. The Silo in California Agriculture, Hoard's Dairyman, v. 53, p. 321, 
1917. 
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the silo is the labor required to handle a crop of this kind containing 
such a large proportion of water. During a season of normal rain-
fall, alfalfa at the usual stage of maturity as mowed for hay contains 
less than 25 pounds of dry matter in each 100 pounds. In each ton 
there is approximately 1500 pounds of water and 500 pounds of dry 
matter. When alfalfa is cured into hay the amounts of water and 
dry matter are approximately reversed as compared with the green 
crop when cut. Each ton of cured hay as hauled to the barn or 
stack represents about three tons of the material at time of cutting. 
Again there are difficulties to be met in handling green forage, 
partly on account of the lack of special machinery suitable for the 
purpose. Furthermore, there is no evidence that the food nutrients 
in the form of alfalfa silage are used to any better advantage than 
in the form of hay. 
EXPERIMENTS WITH VARIOUS SILAGES 
The experiments to be reported were made during the years 
1913 to 1918, inclusive. The object was to study the conditions un-
der which legume and certain other crops may be used for silage 
with the purpose of determining the conditions under which satis-
factory results may be expected, since it was clear from the diverg-
ence of opinions expressed that under some conditions a satisfactory 
quality of silage must be possible. 
Plan of conducting the experiments.-In conducting experi-
ments with silage it is clearly impossible, even with the facilities 
available at an experiment station, to . use ordinary large silos and at 
the same time test any large number of crops or conditions of filling. 
Either the number of experiments must be limited or small silos re-
quiring relatively a small amount of material for filling must be used. 
The latter plan was adopted. Six tanks three feet in diameter and 
six feet in height, constructed of cypress staves two inches in thick-
ness were provided. A wooden cover was made to fit loosely and 
was provided with a ring of felt around the edge to make a reason-
ably tight joint. Weight was applied in the form of from 1,000 to 
1,500 pounds of rock. This was estimated to give the same pressure 
to which silage is subjected at a point one-third of the distance from 
the top of a silo containing twenty-eight feet of average silage. 
The accuracy of these experimental silos was tested by com-
paring corn silage from them with that from large silos. While one 
of the la:ge silos was being filled, a sufficient amount of the newly 
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cut corn was removed to fill one· of the experimental silos. The 
place where the corn was taken from the large silo was marked by 
means of a burlaJ!l sack and a sample taken for analysis. This pro-
cedure vvas repeated a't two points during the filling of the large 
silos in September, 1913, and once during the season of 1914. ·when 
the silage was fed out of the large silos to the marker, · a sample was 
taken for analysis and the experimental silo was opened, the con-
tents compared with that from the large silo and a sample taken 
for analysis. In the comparisons made, no difference could be de-
tected by taste, odor or appearance between the silage from the ex-
perimental silos and from the .large silos. The chemical analyses 
which have already been published7 also showed no appreciable dif-
ference in the chemical composition of the silage. ·On the basis of 
these comparisons it seems entirely safe to assume that the results 
secured with the small silos, holding approximately one thousand 
pounds each, may be relied upon to duplicate results from a large 
silo. 
In· studying the loss of nutrients in a silo, there are tvvo ques-
tions involved. One is the loss at the surface due to exposure to the 
air, and the resulting growth of mold and other organisms. The 
amount of this loss varies with the size of the silo and the plan 
followed in sealing after filling. The other loss is that incident to 
the normal fermentation · of the silage. In studying the loss of nutri-
ents, it was 0,esired to separate these two f-actors. With this object 
in view, the plan \vas adopted of placing a wire screen with half-
inch mesh in the experimental silos about eighteen inches from the 
top of the silage at the time of filling. Weights were taken of the 
amount below at1d above the screei1. By rejecting all above the 
screen when ' the silo was opened, it was possible to get accurate 
weights and a fair sample of the silage where it had undergone 
normal fermentation without any chance to be influenced by the 
presence of air. The losses given in Table 3 include only the nec-
essary losses due to the fermentation of the silage and do not include 
the losses at the surface. 
FIELD PEAS AND OATS 
· The use of field peas and oats for silage is by no means new. 
:References are found in agricultural papers dating almost as far 
back as the use of the silo. However, peas and oats as a silage 
' ' 
7Eckles, C. H. Silage ·Investigation, Mo. Agr. Exp. Sta. Res. Bul 22, pp. l-32, 1916. 
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crop has never come into general use, altho, apparently, its use for 
this purpose is increasing. The opinions expressed regarding the 
quality of silage from peas and oats varies widely as m the case of 
silage from other legumes. Shaw questions the use of any legume 
for silage. Henry and Morrison8 state a combination of peas and 
oats makes a good quality of silage. Hoard's Dairyman9 1s satisfied 
that peas and oats make a satisfactory silage and recommends its 
use. 
TAnLE 1.-CoMPOSITION OF lviATERIAI. AS PuT INTO Srr.o, AND SILAGE FROM PEAS 
AND OATs, SoYnEANS, AND CowPEAs 
No. of Exp. 
and Year 
Pe~1s nnd Oats-
I~:xperiment 1, · 1914 
lex perimen t 2, 1915 
!experiment 3, 1915 
Sample 
No.* 
1(a) 
2(b) 
3(a) 
4(b) 
S(a) 
6(b) 
Experiment 4, 1916 7(a) 
S(b) 
Experiment 5, 1916 9(a) 
!O(b) 
Experiment 6, 1916 ll(a) 
1917 ................... . 
Soybeans-
Experiment 7, 1914 
Experiment 8, 1917 
Experiment 9, ····-~-­
Cowpeas-
Experiment 10, 1914 
Expcrimen t 11, 1917 
12(b) 
13(b) 
14(a) 
IS(b) 
16(b) 
17(a) 
18(b) 
i 
19(a) \ 
20(b) i 
21 (a) I 
22(b) 
Total 
water 
Per 
cent 
68.6 
68.9 
~6 . 9 
88.4 
80.9 
81.8 
58.9 
61.1 
60.3 
63.7 
68.0 
69.0 
63.3 
75 .0 
76.0 
62.1 
69.8 
71.6 
87.7 
85.3 
77.0 
79.2 
Total 
dry 
matter 
Crude I Eet.hx_er protein 
1 tract 
I 
I 
Per I Per 
cent 
31.4 
31.1 
13.1 
11.6 
19.1 
18.2 
41.1 
38.9 
39.i 
36.3 
32.0 
31.0 
36.7 
25.0 
24.1 
37.9 
30.2 
28.4 
12.3 
14.7 
23.0 
20.9 
cent 
6.4 
6.0 
5.2 
5.0 
5.9 
5.3 
-1 .0 
4.0 
4.{ 
4.4 
6.2 
4.8 
5.9 
2.6 
2.4 
3.9 
3.5 
1.9 
0.8 
0.8 
0.7 
1.5 
0.5 
1.4 
1.1 
2.0 
1.7 
2.0 
2.6 
0.3 
0.6 
0.8 
0.8 
*(a) indicates sample taken at time of silo filling. 
Crude .Nitrogen· 
Ash fibre free 
Per Per 
cent cent 
4.4 6.8 
4.6 7.2 
3.8 
3.8 
3.8 
3.6 
3.0 
3.0 
12.4 
11.6 
12.4 
11.4 
9.i 
9.6 
3.3 10.0 
3.6 8.6 
3.7 7.4 
2.4 ! 3.3 
2.6 4 .5 
2.8 5.4 
2.7 5.2 
cxtral:t 
Per 
cent 
17.7 
16.5 
19.0 
17.7 
17.0 
14.5 
14.9 
13.0 
10.2 
8.2 
16.7 
11.3 
8.9 
3.8 
4.6 
10.1 
8.7 
(b) indicates sample taken from the silage as removed from the silo. 
'Henry, \V. A. and Morrison, J. B. Feeds and Feeding, cd. 15, p. 235, 1915 . 
'Hoard's Dairyman, v. 45, p. 183, and v. 52, p. 881, and many others. 
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The six experiments herein reported include four seasons. The 
chemical analyses of the green material as put into the silo and of 
the silage as removed, is found in Table 1. 
EXPERIMENT 1 (1914): An experimental silo was filled June 
24 with peas and oats. At the time, the oats were in the early dough 
stage and the peas were beginning to appear somewhat yellow on 
:account of hot weather and deficient rainfall. The material as put 
in contained 31.4 per cent of dry matter. It was run thru a cutter 
and packed well in the silo. No water was used. The silo was 
opened 72 days after filling. The silage was in excellent condition 
and had a pleasant odor and taste and no indications of mold. It 
was eaten readily by dairy cows. 
TABLE 2.-COMPOSITION OF MATERIAL AS PUT INTO SILO, AND OF SILAGE FROM 
ALFALFA, SUDAN GRASS, WHEAT, AND RYE 
J'\o. of F.xp. 
and Year 'I. Sample Total I To. tal Crude Ether I I Crude I Nitrogen· No. • water dry protein ex- ; Ash ! fibre 1 free 
matter tract I 1 I extract I I I ' I 
____________ J. __ J , ________ +--1--t---
I I 
' 
I 
I 
I 
I 
I I I A!fa!ia Per 
i 
Per Pet· Per Per I Per I Per 
12, 19131 
cent 
I 
cent · cent cent cent cent 1 cent 
Experiment 23(a) 
I 55 .0 i 45.0 4.1 1.4 4.4 11.4 I 23 .7 
24(b) I 58.0 42.0 7.0 1.6 4.4 10.0 I 24.9 I I l 
Experiment 13, 1914 25(a) i 57.7 I 42.3 8.5 0.9 4 .7 9.2 I 26.1 26(b) i 55.4 I 44.6 8.9 1.8 5.3 9.8 26.2 
I ! I 
Experiment 14, 1915 27(a) I 78.8 21.2 I 4,6 0.5 2.4 6.4 I 7.3 28(b) 
i 
83.2 16.8 I 2.7 1.2 2.5 5.7 
I 
4.7 
Experiment 15, 1915 29(a) i 48.5 51.5 11.1 1.2 5.9 15.6 I 17.7 I 30(b) I 51.2 48.8 10.4 2.5 5.0 13.4 17.5 
I I 
Experiment 16, 191 6 31(a) I 37.0 63.0 10.3 2.7 4.7 15.3 ! 29.9 32(b) I 38.5 61.5 10.1 3.2 5.1 15.0 i 28.1 I 
I 
Experiment 17, 1917 33(a) i 50.2 49.8 8.5 1.5 4.7 14.4 20.1 
Grass- I 
34(b) i 49.0 50.9 8.8 1.5 4 .7 15.1 21.0 
Sudan I 
Experiment 18, 1915 I 35(a) I 76.4 23.6 2.2 0.5 2.3 8.1 I 10.5 36(b) I 76.0 24.1 1.9 10.4 2.3 8.4 10.4 I 
Experiment 19, 1916 37(a) I 75.0 25.0 3.1 0.4 2.2 7.3 12.1 
38(b) I 76.7 23.3 2.8 1.0 2.1 7.4 10.0 
Wheat i 
Experiment 20, 191 7 39(a) 75.2 24.8 2.9 0.6 2.9 8.4 10.0 
40(b) 75 .3 24.7 3.0 0.9 2.7 8.3 9.8 
Rye-
I Experiment 21 ···- 41(a) 72.9 27.1 I 
4.4 0.9 2.4 9.4 10.0 
Experiment 22 .... 42(a) 73.9 26.1 3.1 0.8 2.0 9.3 I 10.7 
• (a) indicates sample taken at time of silo filling. 
(b) indicates sample taken from the silage as removed from tlae •ilo. 
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ExPERIMENT 2 (1915): The silo was filled June 9 with peas 
and oats quite immature. The green forage was run thru the cut-
ter and packed in the silo in the usual manner. It should be noted 
that the green material contained only 13 per cent of dry matter. 
When the silo was opened after 104 days, it was found the silage 
had settled to about one-half its original volume. The silage had a 
very strong disagreeable odor and was refused entirely by well-fed 
cows. The loss of dry matter, as shown in Table 2, was 30.6 per 
cent. Silage made under these conditions clearly was not a success. 
ExPERIMENT 3 ( 1915) : The second lot for the season of 1915 
was put into the silo in the usual manner, July 22, from a later 
planting of peas and oats. The oats were entering the dough stage 
and the peas varied in condition from blossom to the formation of 
peas. The material as put in contained 19 per cent of dry matter. 
The silo was opened after 80 days. The silage had a strong odor, 
:1nd a slightly bitter taste. It was eaten by dairy cows but not with 
any great relish. The loss in dry matter was 19 per cent. The 
crop was not sufficiently matured for good results when put in as 
shown by other tests. 
ExPERIMENT 4, (1916): An experimental silo was filled with 
field peas and oats on June 27. The oats vvere in the early dough 
stage and the peas already formed in the pods and some had turned 
slightly yellow. The green forage was cut in the field at 8 a. m. 
and allowed to lie in the field until 2 p. m., when it was put into 
the silo in the usual manner. At the time of mowing, the green 
material contained 28 per cent of dry matter. During the six hours 
from the time of cutting until put into the silo, the dry matter in-
creased to 41 per cent. The silo was opened December 27, 173 days 
after filling. The silage was a little dry in character but of excel-
lent quality and was eaten readily. It will be noted from Table 2 
that the loss of dry matter was 7.6 per cent. 
ExPERIMENT 5 (1916): An experimental silo was filled June 
27 from a second planting o·f peas and oats. The crop at the time 
was immature. The peas were in bloom and the oats in the milk 
stage. The green material as cut, contained only 19 per cent of dry 
matter. It was mowed at 8 a. m. and allowed to lie in the bright 
sunshine until 2 p. m. when it was put into the silo in the usual 
manner. The percentage of dry matter was, at this time, nearly 40 
per cent. The silage was taken from the silo December 19, 174 days 
after filling. The silage was of excellent quality, free from mold 
and was very readily consumed by dairy cows. 
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ExPERI:iVI ENT 6 ( 1916) : The peas and oats used were the 
same as in Experiment 5, but were allowed to stand until more mac 
ture. The green forage was cut June 30, and put into the silo with-
out opportunity to dry out. It contained at the time 32 per cent of 
dry matter. The oats were, at the time, in an advanced dough stage 
and the peas in the pods were beginning to harden. This silo was 
opened December 29, 182 days after filling. The condition of the 
silage was excellent and it was eaten readily by dairy cows. The 
loss of dry matter as shown by Table 3, was only 5.8 per cent. 
TABLE 3 .-LOSS IN CHEM.lCAL CONSTITUENTS OF MATERIAL IN THE SILO 
Exp. number 
J>eas and Oats-
1 
···················· 
2 
········· ···-········· 
••• •••••• • ••••• u••••• 
4 
······················ 
5 ...................... 
6 
···················· ·· 
Soybeans-
7 
··········-··········· 
9 
······················ 
Cowpeas-
10 ................. ..... 
11 
·········-············ 
Alfalfa-
12 .......... ............ 
13 
·····---- ···· ·······--
14 ...................... 
15 ...................... 
16 ...................... 
17 ...................... 
Sudan Grass-
18 ...................... 
19 ..... ................. 
Wheat-
20 ............. ... ...... 
Dry 
matter 
Per cent 
4.4 
30.6 
19.7 
7.6 
6.8 
5.8 
11.1 
7.3 
7.8 
10.1 
1.1 
0.1 
20.2 
11.4 
3.9 
1.6 
10.3 
7.3 
+.5 
Crude 
protein 
Per cent 
8.7 
7.0 
7.8 
+ .30 
8.9 
28. 1 
10.9 
1.1 
41.3 
12.0 
3.4 
1.0 
8.3 
Ether 
extract* 
Per cent 
+ 19.1 
+ 6.6 
+ 54.6 
+164.2 
+ 43.9 
+ 22.8 
+ 79.4 
- 1.4 
+ 88.6 
+151.9 
+ 95.7 
+ 14.0 
+ 6.2 
+ 50.7 
+ Si .O 
+ 35.4 
Crude 
fibre 
Per cent 
2.1 
8.2 
5.5 
4.2 
8.4 
15.6 
+ 5.9t 
5.5 
+ 5.9 
10.4 
19.9 
3.4 
+ 9.5 
8.5 
+ 1.5 
5.5 
Nitrogen-
free 
extract -
Per cent 
9.6 
8.9 
12.9 
14.9 
36.0 
22.5 
6.3 
15.5 
5.0 
34.6 
7.7 
7.4 
2.i 
13.2 
18.3 
6.3 
*The increase in the . ether extract shown in all but one sample is due to the fact 
that lactic acid and other ether soluble substances are formed during the silage fe rmen· 
tation, and therefore appear wi th the ether extract. 
The work of L . D. Haigh (Variation in the Ether Extract of Silage , Journal of In-
~.•.tstrial and Engineering Chemistry, v . 10 no. 2, p. 127) indicates that the variations in 
the increase in ether extract of the silage are probably to be explained on the ground 
that the analysis of ether soluble substances in silage samples varies considerably, depend· 
ing upon changes in the samples on standing and on the drying operations employed. 
tThe apparent increase in a few cases in constituents other than ether extract- can 
l,e accounted for only by difficulties encountered in taking a fair sample . 
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The data given for the year 1917 represent a sample taken from 
a silo on a farm near the Experiment Station. · The crop was well 
advanced toward maturity when cut. The oats were beginning to 
show the first indications of ripening and the pods of the peas were 
beginning to appear yellow. Some water was added as the material 
was put in. The silage was preserved in a perfect condition and 
proved entirely satisfactory when fed to the dairy herd. 
Discussion of results.-The results of the six experiments in 
preserving field peas and oats in the silo show clearly that an ex-
cellent quality of silage may be secured from this crop. When the 
results are studied in connection with those from trials with other 
crops reported, there is no doubt as to the conditions necessary for 
making a good quality of silage. Other than the usual precautions 
necessary for making silage of any crop, such as expelling the air 
by cutting the material into short lengths and by thoro tramping, 
it is necessary with peas and oats, as with legume crops alone, to 
make sure that the water content is not too high. The best means 
of controlling this feature is to allow the crop to reach the proper 
stage of maturity, when the water content will naturally be such 
as to insure the proper preservation. The proper stage is when the 
oats are in the late dough stage or showing first signs of turning 
yellow. The pea pods should be showing indications of approaching 
maturity by a slight yellowness of the pods. At this stage the crop 
will contain between 30 and 40 per cent of dry matter, which is the 
condition necessary for making a good quality of silage. If it is 
desirable to put the crop into the silo before it reaches the proper 
stage of maturity, good silage may be made by reducing the water 
content by allowing the cut crop to lie in the field for a few hours. 
A crop cut when the peas are in bloom and the oats in blossom will 
have only about 20 per cent of dry matter. This may be increased 
to· between 30 and 40 per cent by exposure for five to six hours in 
the sun or until the plants appear wilted but not dry. 
Composition of silage from peas and oats.-Table 1 gives the 
chemical composition of four samples of green material when put in-
to the silo, and of the silage when removed. The water and dry-
matter contents for three other samples are given. The data in this 
table show how widely the composition of silage from this crop 
may vary, depending primarily upon the water content which in turn 
varies with the stage of maturity of the crop and the length of the 
interval between mowing the crop and putting it into the silo. 
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In Table 4 is found the composition of peas and oats silage as 
given by Henry and Morrison, together with the composition of 
silage from corn and other crops for comparison. The analysis of 
peas and oats silage given is of a single experimental sample selected 
as typical of those giving the best results. The average figures as 
given by Henry and Morrison indicate the pea and oats silage to be 
of approximately the same value, pound for pound, as corn silage. 
The protein content, however, is half again as high as corn. When, 
as was the case in the experimental lots, the dry-matter content 1s 
TABLE 4.-COMPOSlTION OF AvERAGE AND OF EXPERIMENTAL SILAGE 
Ash . Crude -~ Nitrogen-
fibre free 
extract 
I 
I Dry Water Crude Ether matter protein extract 
I I i -· Henry and Morrison- P er cent Per cent Per c ent Per cent 1 Per cen t Per cent Per ceJtt 
Corn silage 
·-·-·--· 
26.3 73 .7 2.7 0.8 ! L7 6.3 15.{ 
Alfalfa silage ........ 24.6 75.4 3.5 1.4 I 2.9 8.2 8.6 ! Pea and Oat silage 1 27.5 72.5 3.8 1.3 I 2.8 9.6 10.1 
Soybean silage...... , 27.1 72.9 3.9 1.3 I 3.5 8.1 10.3 
Cowpea silage ________ . ___ ' 22.0 78.0 3.2 0.9 ! 2.2 6.3 9.{ 
Experimental Silage- i I Alfalfa, Sample 26 44.6 55.4 8.9 1.8 5.3 9.8 26.2 Soybean, Sample 18 28.4 71.6 5.9 2.6 ! 3.7 7.4 8., 
Pea and Oats, i 
Sample 12 
··--·-···· 
31.0 69.0 4.0 1.4 I 3.0 9.6 13.1 Cow peas, Sample 22 20.9 79.1 3.5 0.8 2.7 5.2 8.7 
Sudan grass, I Sample 38 .......... 23.2 76.8 2.8 1.0 I 2.1 7.4 10.1 
between 30 and 40 per cent, due to more maturity of the crop, or t<7 
partial drying before putting it into the silo, the composition of the 
silage is such that it is more than equal in feeding value to corn 
silage. This statement is borne out by the observations of dairyme• 
who have used peas and oats silage made under the conditions a~ 
worked out by these investigations. 
SOYBEAN SILAGE 
Three tests were made of soybeans for silage. The composi-
cion of the crop as put in and of the silage as taken out, is found 
in Table 1. The percentage loss of the constituents is given in Table 
3. 
ExPERIMENT 7 ( 1914) : Two experimental silos were filled 
September 21. The soybean plants were well podded but not qmte 
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mature enough to be considered in the best stage for making hay. 
The green material as put in contained 25 per cent of dry matter. 
The silo was opened November 17, and the silage was found to have 
a bitter, disagreeable taste. No acid could be detected by taste but 
tests showed 0.68 per cent of acid to be present. Moisture had set-
tled to the bottom and could be squeezed out of this portion of the 
silage. Most of the dairy cows to which this silage was offered re-
fused it and those that did accept it ate sparingly. Table 3 shows 
that the loss in dry matter in this lot was about eleven per cent, 
which is not much more than the usual loss in corn silage. 
The second silo filled from the same field was opened Febru-
ary 26. The quality of the silage was about the same as that from 
the first silo. The acidity was 0.99 per cent, altho no acid taste 
could be detected. No mold was present. The taste was bitter but 
hardly as pronounced as in the first silo opened, and the odor was 
disagreeable. It v;as decidedly unpalatable to stock unaccustomed 
to it. 
ExPERIMENT 8 ( 1916) : Medium yellow soybeans were mowed 
September 25. The pods at the time were well filled but had not 
begun to turn yellow. The green material was mowed at 9 a. m. 
and allowed to dry undisturbed in the sun until 1 p. m., when the 
silo was filled in the usual manner, cutting the forage with a silo 
cutter. The analyses of the crop when mowed and when put into 
the silo after drying, are not available on account of an accident to 
the samples. The analysis of the silage when taken out, as given 
under Sample 16, Table 1, shows 37.9 per cent of dry matter. The 
silage was of excellent quality, no bitter taste was noticed, and it 
was readily eaten by cows unaccustomed to silage of this kind. 
ExPERIMENT 9 ( 1917): The soybeans used in filling this ex-
perimental silo were far more mature than those used in previous 
tests. The leaves were beginning to turn yellow, the pods -...vere 
abundant and turning yellow but the beans were still soft. On ac-
count of the maturity of the crop it was assumed that it would con-
tain a sufficient amount of dry matter to insure good keeping 
qualities and for this reason no drying of the material was consid-
ered necessary before putting it into the silo. The dry matter content was 
30 per cent. The silage was removed December 27, and found to be in 
excellent condition for feeding. The color was brown, the odor 
pleasant and an acid taste was noticeable. It was eaten readily by 
well-fed dairy ~ows. 
1 <\ MISSOURI AGRICULTURAL EXPERIMENT STATION BULLETIN 162 
Discussion of results.-The results of the three tests show 
that the quality of soybean silage may vary from a condition making 
it almost worthless for feeding to one in which it is an excellent 
feed and quite palatable. The experiments reported, when consid-
ered in connection with those from other legumes, show that the 
factor which determines the quality of the silage for these crops is 
primarily the amount of water present. Soybeans containing between 
30 and 40 per cent of dry matter when put into the silo kept well, 
showing a loss of feeding value of no more than for corn, and made 
a silage palatable for live stock. _ Vvhen possible, it is best to allow 
the crop to reach the proper stage of maturity before cutting, but if 
this is not practicable on account of the danger of frost the same 
end may be reached by cutting the green crop and allowing it to lie 
in the field until wilted. This requires an exposure of from five 
to eight hours in the sunshine. If the material becomes too dry 
before it is possible to get it into the silo water may be used. Samples 
of soybean silage of excellent quality have been received from Mis-
souri farmers. These samples all contained the dry-matter content 
found experimentally to be necessary for good results. 
In- Table 4 are found analyses of silage from corn and from 
various legume crops. These figures give information as to the com-
parative feeding value of soybean silage and that from other crops. 
In this case the average figures as given by Henry and Morrison 
are not far different from the -experimental lots. Soybean silage, 
like that from other legumes, is much higher in protein than corn 
silage, lower in carbohydrates but not far different in total feeding 
value. 
COWPEA SILAGE 
·Occasional tests of cowpeas for silage have been reported in 
agricultural papers ever since the use of the silo has become general. 
However, little experimental data are available on the subject. The 
general opinion seems to be that cowpeas alone do not make a satis-
factory · silage, altho one contributor10 to an agricultural paper re-
ported excellent results when the crop was sufficiently matured at 
the time of putting into the silo. An -unreported test conducted by 
the Missouri Experiment Station in 1903, shows poor results from 
silage made from cowpeas alone. Analysis of this silage showed 20 
per cent of dry matter. The odor of the silage was disagreeable and 
1°Country Gentleman, PP- 124-125 . 1899. 
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~trong, the taste bitter and unpalatable. The dairy cows to which it 
was fed did not consume it readily and failed to a considerable ex-
tent in milk production when changed from corn silage to the cow-
pea silage. It is clear, in view of the recent tests now reported, that 
the poor quality of the silage was the result of too much water in 
the _cowpeas when put into the silo. It has long been recognized that 
.a mixture of cowpeas with corn makes an excellent silage. The pro-
portions generally recommended are one load of cowpeas to two 
loads of corn. 
ExPERIMENT 10 ( 1914) : On October 3, an experimental silo 
\vas filled with cowpeas not yet in bloom and less mature than con-
sidered proper for cutting when making hay. Table 1, Sample 19, 
shows the green material as put into the silo, contained only 12.3 
per cent of dry matter. So much water was present that a large 
.amount settled to the bottom and a considerable amount leaked out. 
When the silo was opened December 11, the silage was found wet 
.and with a very disagreeable odor and taste. The acidity was 0.4 
per cent. 
ExPERI:MENT 11 ( 1917) : A very heavy growth of cowpeas was 
cut October 5. At the time, the peas contained an abundance of 
pods which vvere partly filled. The green material was allowed to 
lie in the sun several hours after cutting before it was put into the 
silo. At the time, it was thoroly wilted, the leaves were dry enough 
to rustle when handled, and the percentage of dry matter was 23 . 
The silage was taken out January 11, and found to be of good 
quality but a little too wet. The odor and taste were good, and it 
was eaten readily by the cows. 
Discussion of the cowpea for silage.-It is possible to make 
silage of good quality from cowpeas alone if it seems desirable. 
flowever, if put into a silo in a very succulent condition which ac-
companies immaturity d the plant, the quality of the silage will 
be too inferior for use. The same principle should be observed as 
in putting any legume into the silo. The crop should be allowed to 
reach the proper stage of maturity if practicable. If not, the ex-
cessive amount of water. should be removed by allowing the cut 
material to dry for a time in the field. The best plan, however, 
when feasible, is to mix the cowpeas with the corn as it goes into 
the silo. Where very succuient green peas are to be used it is well 
to allow the corn to stand until a stage is reached that would · ordi-
narily require the addition of some water since the high water con-
tent of the peas will add a sufficient amount to preserve the mixtti.re 
· in a good condition. 
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ALFALFA FOR SILAGE 
Many tests of alfalfa for silage have been reported both by ex-
periment stations and individuals who have tried it under farm con-
ditions. The Colorado experiment station11 tried preserving bot~ 
cut and uncut alfalfa in silos. The best result followed the use of 
the cut material. The alfalfa was cut for silage at the same stage 
it is commonly cut for hay. Four samples of silage averaged 71.3 
per cent water. vVithycombe12 in describing experiments with le-
gumes for silage says good silage may be made from all legumes and 
that alfalfa should be harvested when in full bloom. Reedt:l has re-
ported extensive investigations with alfalfa silage. He concludes 
that alfalfa makes a fair quality of silage, but should be fed in a 
few months as the quality deteriorates rapidly after the silage IS 
several months old. The addition of material containing carbohy-
drates easily fermented such as corn meal, black molasses, or mixing 
with such crops as sorghum, gave the alfalfa silage better keeping 
qualities on account of the acid which is formed. The alfalfa used 
in the experiments by Reed was unusually high in dry matter, rang-
ing from 38 to 58 per cent. The usual dry-matter content of alfalfa 
in Missouri at the time it is cut for hay is between 20 and 30 pet· 
cent. 
Upsonu has reported the results of experiments with alfalfa for 
silage in Nebraska. Alfalfa mixed with sorghum in different por-
tions gave good results. Good silage was also produced hom alfalfa 
to which corn meal was added at the time of putting into the silo. 
The silage from alfalfa alone apparently was not satisfactory. No 
data are given regarding the moisture content. According to Hoard's 
Dairyman, alfalfa does not make as satisfactory silage as corn but 
is reasonably successful. This authority also recommends that the 
green a! fa !fa be left in the field until wilted. W o!P" states that 
alfalfa is used to a considerable extent, and with good results, in 
California. He states that the best quality of alfalfa silage observed 
was made from alfalfa cut at the beginning of bloom. It was mowed 
in the morning and left to dry in the field until afternoon. No 
water was added. This observation bears out the experimental re-
11Farm Notes. Colorado Agr. Exp. Sta. Bet!. 57. 
"Witbycombe, J. The Silo and Silage, Oregon Agr. Exp. Sta. Bul. 67, pp . 85-109. l~tl. 
"0. E. Reed. Alfalfa Silage, Kansas Agr. Exp. Sta. Bul. 217, pp. 1-19, 1917. 
14Upson. Fred \V. Alfalfa Mixtures for Silage, Nebraska Agr. Exp. Sta. Pre» B11l. 
4~. pp. 1-3, 1915. 
'"Woll, F. \V. The Silo in California Agriculture. Hoard's Dairyman. v. 53. ~- 3Bl, 
llll7. 
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sults here reported, regarding the important relation of the amount 
of water present to the keeping qualities of alfalfa silage. 
The experimental data here reported include six experiments 
carried out in four different years. The chemical composition of the 
alfalfa at the time it was put into the silo and of the silage when 
taken out is given in Table 2. The loss in chemical constituents 
while in the silo is found in Table 3. 
ExPERIMENT 12 ( 1913) .-This experiment was made by bury-
ing two sacks containing green alfalfa cut with a silage cutting 
machine in a large silo at the time it was filled with corn silage. 
The sacks which were made of oilcloth impervious to moisture were 
covered to a depth of fifteen feet with corn silage and by this means 
subjected to the same temperature and pressure as ordinarily exist 
in a silo. To one sack of green alfalfa, four per cent of sugar by 
weight, was added at the time it was placed in the silo. How·ever, 
no appreciable difference was observed in the condition of the alfalfa 
treated with the sugar as compared with the one without the sugar. 
Sample 23 in Table 2 gives the composition of the material when 
put in without the addition of sugar. It will be noted the dry matter 
content was 45 per cent. This relatively high figure is accounted for 
by the abnormally dry season. The sacks were removed after three 
months and the silage found to be in excellent condition. It was 
eaten readily by well-fed dairy cows. The loss in dry matter while 
in the silo, as shown in Table 3, was only 1.1 per cent. 
ExPERIMENT 13 (1914): The second trial was made by filling 
an experimental silo July 9 from the second cutting of alfalfa. The 
season was decidedly deficient in rainfall, resulting in a rather 
dwarfed growth of alfalfa and as vvas readily observed at the time, 
a dry-matter content far above that usually found in alfalfa as cut 
for hay. The alfalfa silage was taken out at the end of August 
and found to be in excellent condition and was eaten greedily by 
well-fed cows. It will be noted that in this test the dry-matter 
content of the alfalfa as put in, was more than 42 per cent. The 
high dry-matter content of this and the preceding lot was responsible 
for the excellent quality of the silage. 
ExPERIMENT 14 (1915): An experimental silo was filled May 
15 with alfalfa from the first cutting. It was considered to be in 
the proper stage to be cut for hay at the time. The dry-matter con-
tent was 21.2 per cent, or less than half that in the material used in 
Experiments 12 and 13. By September 21 when the silage was re-
moved it was found to have settled to about half the original volume. 
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The odor was very disagreeable and the whole mass appeared decom-
posed. It was refused by dairy cows. 
ExPERIMENT 15 (1915): The data on filling and the material 
used in filling the experimental silo were the same as that used in 
Experiment 14, except that the green alfalfa was cut and allowed 
to lie six hours in the sun before it was put into the silo. At this 
time, the alfalfa appeared wilted arid the leaves on top even some-
what dry. The dry-matter content when put in was 51.5 per cent. 
The silo was opened September 21 and the silage found to be in 
splendid condition for feeding except a little too dry. No mold was 
found . It is clear that under the circumstances some water would 
have improved the quality of the silage. 
ExPERB-IENT 16 ( 1916) : The alfalfa used in this test was sec-
ond growth alfalfa cut June 29 and allowed to lie in the sun four 
and one-ha 1 f hours. \Vhen the alfalfa was cut the dry-matter con-
tent was close to 30 per cent. \Vhen the partly dried material was 
put into the silo it appeared too dry and some water was added. 
The dry matter was then 63.0 per cent. The silage was removed 
December 28 and found to be well preserved but too dry for the 
best quality. The loss in dry matter however, as shown in Table 3 
was only 3.9 per cent. 
E.xPERIMENT 17 (1917): The special object of this test was to 
determine the practicability of using the silo to preserve alfalfa that 
had been rained on while curing for hay. On June 9, some alfalfa 
of the first cutting was mO\ved and when nearly dry enough for hay 
it was exposed to rain which continued the greater part of the day. 
After the rain ceased the wet alfalfa was put into the silo. \i\Then 
first mowed the dry matter in the alfalfa was 21.0 per cent. vVhen 
put into the silo, after having been dried for hay and then rained on, 
the dry matter was 49.8 per cent. The high dry-matter content of 
this wet hay was rather surprising. At the time the sample was 
taken the alfalfa was so wet that water would drip from it when 
twisted in the hands. These results show that alfalfa, when in the 
succulent condition prevailing, when usually cut for hay, contains 
only about half as much dry matter as the same material after hav-
ing been dried to the condition of hay and then thoroly wet by 
long continued rain. The silage was taken out December 3 and 
found to be brown in color, quite dry in condition for silage, with 
an agreeable odor, but somewhat different from that of silage made 
from alfalfa not rained on. It was eaten readily. The loss of dry 
matter while in the silo was only 1.6 per cent, which is less than 
one-third the average loss in corn silage while in the silo. 
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Discussion of alfalfa for silage.-The experiments reported 
show clearly that under proper conditions entirely satisfactory silage 
may be made from alfalfa and the loss in constituents, either total 
dry matter or protein, when in the silo is even less than for corn . 
On the other haJ}d, when conditions are not properly controlled the 
resulting silage is decidedly inferior in quality to a point where it is 
almost worthless for feed on account of its strong odor and taste of 
decomposition. Under these conditions the loss in feeding value in 
the silo may be as high as 20 to 25 per cent, or three to four times 
the loss in corn silage. 
The important factor which determines the keeping quality of 
alfalfa silage is the water content. For the best results, alfalfa 
should contain nearly 40 per cent of dry matter when put into the 
silo. The limits for good results seem to be between 30 and 50 pet· 
cent of dry matter, or from 50 to 70 per cent of water. During a 
season of normal rainfall alfalfa will, as a rule, contain from 20 tn 
25 per cent of dry matter when in the stage usually cut for hay. 
During a period of abnormally low rainfall the dry-matter content 
may be as high as 40 per cent. In order that the plants may con-
tinue to grow and produce a good crop for the next cutting, it is 
necessary to cut the crop before it is sufficiently mature and to have 
the proper amount of dry matter to make good silage. For this rea-
son, except when the crop is unusually dry and firm as a result of 
a deficiency of rainfall, it is advisable to allow the alfalfa to lie in 
the field a few hours after mowing in order to eliminate some of the 
excess moisture. The proper stage at which to put alfalfa into the 
silo is when it is wilted but still not dry. In this condition the leaves 
show the most effect of the drying, the stems are green and pliable~ 
not dry and brittle. lf the material gets too dry before filling is 
complete, no hesitancy need be felt about adding water. 
It is doubtful if water is ever needed when alfalfa is put into· 
a silo without drying in the field. Alfalfa may be put into the silo 
with good results after having been rained on while curing for hay. 
If the alfalfa was cured, or nearly so, at the time rained on, it may 
be put into the silo at once after the rain ceases and under these 
conditions will have about the necessary amount of water to insure 
good preserving qualities. 
CLOVER FOR SILAGE 
Various contributors to agricultural papers report the use of 
red clover for silage. The opinions expressed as to the quality of 
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such silage vary considerably, as is the case where other legumes 
have been used. Contributors to Hoard's Dairyman report satis-
factory results and the regular use of silage made from clover.1a 
Clark/7 as a result of tests covering three years, reports that red 
clover made good silage, altho it did not keep well if held in the silo 
until the following summer. 
Since no clover was available, no tests of this crop for silage 
were made in the series now reported. From the results with 
other legumes, and the experience of those who have used the crop 
for this purpose, clover may be counted upon to make a good 
quality of silage if care is taken that it contains the proper amonnt 
of moisture at the time it is placed in the silo. As with other le-
gumes, the danger is that too much water will be present for the best 
preservation. 
The proper stage for ensiling clover is when the crop has been 
allowed to stand until it is considerably more mature than is usual 
when cut for hay. If it is desired to put the clover into the silo 
before this stage is reached, it is advisable to allow it to lie in the 
field for a few hours after cutting to permit some of the surplus 
water to escape. 
SWEET CLOVER FOR SILAGE 
The use of sweet clover as a forage crop has increased greatly within 
recent years and with this increased use has come a desire on the 
part of some to preserve the crop in the silo. Very few references 
concerning sweet-clover silage are found in agricultural papers and 
the subject has not as yet received the attention of experiment sta-
tions. 
The trials of legumes for silage reported in this bulletin do not 
include any with sweet clover. A test on a large scale, however, 
has been made on a farm near the Experiment Station, in which 
seventy acres of sweet clover. were preserved in silos with excellent 
results. This crop, which yielded about ten tons to the acre, was cut 
when in the first bloom. Most of it was allowed to lie in the field 
until some water had evaporated before it was put into the silo. 
The silage, which was well preserved, proved to be very palatable for 
fattening cattle and was fed with entire satisfaction. A sample of 
typical silage taken from this source contained 35 per cent of dry 
"Hoard's Dairyman, v. 50, p. 99 . See also v. 53, p. 361 and v. 45, p. 60. 
trCJark, R. \V. Clover and Corn Silage as F eeds for Dairy Cows, Mont. Agr. Exp. 
Sta. Bul. 94, pp. 35-54, 1913. 
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matter. No hesitancy need be felt in preserving sweet clover in the 
~ilo if so desired. The same precautions should be taken concerning 
the dry-matter content as suggested for other legumes. 
If cut while at the first indications of bloom, or before, the 
green forage should be allowed to lie from three to six hours in 
the sun to reduce the water content. If the crop is more mature 
no drying will be necessary. If, thru the maturity of the plant or 
over-drying, the material becomes too dry water may be added freely 
without any detrimental effects. 
SUDAN-GRASS SILAGE 
Sudan grass belongs to the same group of plants as the sor-
ghums and is a new crop which has attracted considerable atten-
tion in some sections. The question of its preservation in the silo is 
also of constantly increasing interest. Trials have been reported by 
the Oklahoma experiment station1 8 showing that no difficulties are 
·encountered and that excellent silage may be made from Sudan 
gra:;;s. Two tests were made of this plant, using the experimental 
-:ilos and the methods as followed with other crops. 
ExPERBIENT 18 ( 1915) : An experimental silo was filled 
:\ ugust 17. The Sudan grass at the time was about seven feet high 
and the seed in the dough stage. The dry-matter content at this 
time was 23.6 per cent. The silage was removed September 30 and 
found to be excellent. The acidity was 1.62 per cent, or about the 
~a me as corn silage; the odor and taste were agreeable. The cows 
seemed to prefer it to good corn silage. The loss of 10.36 per cent 
·of dry matter in the silo is about the same or a little higher than for 
·Corn. 
ExPERIMENT 19 (1916): Second-growth Sudan grass was put 
Into a silo September 26. The heads were opened but some were not 
.Yet spread and no seed had formed. The green material was cut 
and put into the silo at once. The dry-matter content at the time 
was 25 per cent. The silage was removed December 30 and was 
found to he of excellent quality with just about the proper amount 
of acid to be palatable. 
Discussion of Sudan-grass silage.-From the experimental re-
sults corroborating the reports from the Oklahoma station, it is clear 
that no difficulties need be looked for in making silage of excellent 
·quality from Sudan grass. The sugar content is sufficient to insure 
"Francis, C. K. and F r iedemaun, \V. G. Sudan-Grass Silage, Okla. Agr. Exp. Sta. 
Jlul. 11 ;;, pp. 1-8, 191 7. 
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a suitable fermentation at any stage of growth. For this reason no 
special attention to the dry-matter content is necessary as is the case 
with the legumes. The composition of silage from this plant in 
comparison with that from corn, and legumes, is found in Table 4 .. 
In total dry matter Sudan-grass silage will vary, as is the case with· 
silage from other crops, with the stage of maturity of the plant. On 
the average, the dry-matter content and the food nutrients will he 
about ten per cent less than for corn silage. 
WHEAT FOR SILAGE 
'l'he use of wheat for silage is more general than is usuallv re-
alized outside of the regions concerned. The chief use of thi;; 
ce1·eal for silage is in the Pacific Coast states, especially vVashington 
and 01·egon. The reasnn for using wheat or other cereals rather 
than corn is on account of the better yield in those .localities. i\ c-
cording to Price10 the following crops have been used for si Ltge 
with success in \Vashington: wheat, oats, oats and peas. wheat and' 
vetch, rye and vetch, rye, clover and alfalfa. It is the common pr;tc-
tice in using the cereals to put them into the silo when in a so f! 
dough stage. One test was made of wheat for silage. 
ExPERIMENT 20 ( 1917) : An experimental silo was filled June 
18 from a good crop of winter wheat in the dough stage. The ma-
terial was cut in the usual manner by a silage cutter. No difficulty 
was experienced in .preserving the wheat silage and no mold wa~ 
found in the silage when removed. It was of a greenish color, odor 
sour, taste sharp acid, but not unpalatable. It was eaten readily. The · 
dry-matter content when put in was 24 per cent and the loss in 
dry matter was 4.47 per cent. 
RYE FOR SILAGE 
The increasing use of rye in this state has led to many in-
quiries concerning this crop for silage. Rye, like the other crops 
in these experiments, has been used for silage in a limited way hut 
its use for this purpose has never become common. 
According to Hooper,2° rye silage is relished by cattle and is 
not injurious to the milk if fed several hours before milking. HiiJ2 1 
found rye silage \Vas eaten less readily than corn silage by cows, and 
t~Prire, J. T., formerly in dairy extension work. \Va~hington State College . In fur· 
mation to the author, 1916. 
'•Hooper, J. J. Kentucky, .\gr. Exp. Sta. Cir. 3!. 
"Hill, J. H. Rye ensilage vs. Corn Silage, ith An. Rep. Vt. Agr. Exp. Sta. PP-
/5-7i , 1893. 
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to be inferior in feeding value. Hoard's Dairyman states that rye will 
make a fair grade of silage but is not as rich in food nutrients as 
corn silage. 
In connection with the tests of other crops reported, four ex-
periments were made preserving rye in the silo. 
ExPERIMENT 20 (1915): A silo was filled April 27 with rye 
in an immature stage just beginning to head. When the silo was 
opened August 5, the contents had settled about one-half. The 
silage was of straw color, the taste was acid, and the odor quite 
disagreeable, but it was eaten readily by dairy cows. 
ExPERIMENT 21 (1915): An experimental silo was filled May 
3, with rye cut and packed in the usual manner. The rye at this 
time was in bloom and the stem was just beginning to get woody. 
The silo was opened August 30, and the silage was found to be well 
preserved but it was not eaten as readily as that from Experiment 
20, in which the crop was in a less mature condition. 
ExPERIMENT 22 ( 1917) : An experimental silo was filled in the 
usual manner May 18, frpm rye not yet in bloom and very rank in 
growth. The silo was opened September 30, and the silage was 
found to have a bitter taste and a strong, disagreeable odor. The 
straw was still tough and was not eaten to any great extent. 
Use of rye for silage.-The results of the three trials showed 
that it is possible to preserve rye readily in the silo. However, the 
quality of the silage is not entirely satisfactory, not because it is not 
properly preserved, but on account of the general unpalatability of 
rye forage in any form. 
Rye is readily grazed by stock up to the time it begins to head 
but from this point it is eaten very sparingly, either as a soiling crop, 
when cured into hay, or when put into the silo. 
When rye is to be used as a forage it is generally best to graze 
it while small. After it once heads out, the silo is the best means of 
preserving it but the quality is only fair at the best. In food value, 
the rye silage is s<Jmewhat below corn silage as shown by the chemi-
cal composition found in Table 4. 
Use of cereals for silage.-It is not the purpose of this bulle-
tin to set forth the conditions under which cereals should be used for 
silage but rather the conditions necessary to make such silage, and 
the character of the silage made. No tests were made of oats and 
the one trial of wheat is necessarily too limited to allow for safe 
conclusions as to the results, were it not possible to make use of the 
abundant experience of others who have used cereals in a practical 
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way for silage. On these grounds it appears safe to say that when 
the market conditions and feed supply justify the use of cereal crops 
for silage no difficulty need be expected in so using them. The com-
position of the silage as compared to corn silage is found in Table 
4. The loss of feeding value in the silo will be no more than f()r 
corn. No fear need be felt on account of the old idea that hollow 
stemmed plants will not keep in the silo. It is necessary, however, to 
see that the silage is well tramped and that it contains sufficient 
\Vater. Cereal crops should be put into the silo when the grain is in 
the soft dough stage. 
SUMMARY AND CONCLUSIONS 
Seventeen trials of legumes for silage are reported, representing 
a period of four years. Under proper conditions legume crops may 
be preserved in the silo with entire success, but as a rule they are 
best preserved as hay on account of the much greater weight to be 
handled if put into the silo and the lack of suitable machinery for 
handling the green crop in the field. When conditions make it ad-
visable to put legumes in the silo, in addition to ordinary precautions 
concerning exclusion of air special attention is necessary that the 
proper amount of dry matter is present in the material. 
For proper preservation in the silo, a dry-matter content of ap-
proximately 40 per cent gives the best results. Legume crops in 
the stage of maturity as cut for hay may contain as low as 20 to 25 
per cent of dry matter. If put into the silo under these conditions 
the silage will have an extremely disagreeable odor when removed 
and be almost worthless for feeding purposes. The wide variation 
in results from using legumes for silage as reported in agricultural 
literature is largely explained on the basis of the dry-matter content 
of the materials used. 
Sufficient dry matter to insure proper preservation may be as-
sured by allowing the crop to reach a suitable stag~ of maturity be-
fore ctttting, or in case the crop has not reached the stage of 
maturity necessary to insure the dry-matter content desirable, by 
allowing the forage to lie in the field five to six hours after cutting 
before putting into the silo. 
Alfalfa can not ordinarily be allovved to stand in the field until 
the proper stage of maturity is reached, and except in a season of 
drouth when the dry-matte1· content of the plant is abnormally high, 
it should be allowed to lie in the field four to six hours so that some 
of the surplus water can evaporate. 
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Canada peas and oats are in condition to go into the silo when 
a stage of matmity is reached where the pea pods are becoming 
yellow and the oat heads are showing the first indications of ripen-
ing. 
Clover will contain the proper amount of dry matter if allowed 
to stand until somewhat more than one-half of the blossoms are 
brown. 
Soybeans are in the proper stage of maturity for silage when 
the plant shows signs of approaching maturity. The beans should 
be well developed and the pods beginning to turn yellow. 
Cowpeas should show the same conditions as described for soy-
beans. On account of the wide variation in condition and time of 
planting it is ·often necessary to put cowpeas in the silo before the 
proper stage of maturity is reached. Under these conditions partial 
drying in the field is essential to good results. Silage from legumes 
is superior in protein content, but somewhat inferior to corn silage 
in total digestible nutrients. ·with a proper amount of dry matter 
present the loss of feeding value while in the silo is no greater with 
silage from legumes than with silage from corn. 
Sudan grass is preserved readily in the silo with no special 
attention necessary to the amount of dry matter. Its feeding value 
will range from two-thirds to three-fourths that of good corn silage 
depending upon the maturity of the crop when put into the silo. 
Wheat is used to some extent for silage and supplies a silage of 
reasonably good quality, having a feeding value approximately the 
same as corn silage. It should be put into the silo when the wheat 
grains are in the dough stage. No special precautions are necessary 
to insure a proper preservation. 
Rye may be preserved readily in the silo but the resulting silage 
is not very satisfactory on account of its not being palatable. For 
best results it should be put into the silo in the blossoming stage, 
or even earlier. In feeding va1ue it is somewhat below that of corn 
silage. 
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